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FAILURE MODES EFFECTS ANALYSIS (FMEA) = CIL HARDWARE
: * NUMBER: M5-535-8p08-X

SUBSYSTEM NAME: E. DOCKING SYSTEM
: MEVISION: @ . DEC, 1908
PART NAME PART NUMBER
VENDGR NAME VENDOR NUMBER
LAL! :  ENERGIA POWER PANEL MCEZ1-0067-0008
RSC-E SLIYI1L468312.001
SRU : PUSH BUTTON SWITCH PKZ-A [AGD.360.212.TL
PART DATA
EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
LS COVERM

PUSH-BUTTON SWITCHES (TWO DOUBLE POLE SWITCHES UNDER A EING
CAP.) TWO POLE, MOMENTARY - APDIS "CLOSE LATCHES® COMMAND.

REFERENCE DESIGNATORS: 36V73ASAZSE0. RS
I6VTIABAIGED-BE

-QUANTITY OF LIKE TEMS: 2
(TWQ)

FUMETION:
FROVIDE THE 'CLOSE LATCHES' DOMMAND STIMULT TO CLOSE THE APPROPRUWTE

CONTAZTE IN THE DSCU TGO IMPLEMENT THE "CLOSE LATCHES FUNCVION.
NOMINALLY, THE LATCHES ARE OPENED AND CLOSED AS FART OF THE AUTOMATIC
DOCKING SEQUENCE. THE "CLOSE LATCHES" SIGNAL IS ROUYED BY THE DScU T2 THE
LATSH AZTUATOR CONTROL UNIT (LACL) TO ENABLE THE CIRCUITS WHICK INMTLATE
THE CLOSE LATCH MOTIONS. ONZ MOTDR FOR EASH LATSH (M1, M2, AND M3.}
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FAILURE MODES EFFECTS ANALYSIS (FMEA)- NON-CIL FAILURE MODE
NUMBER: M5-655-8008- 02 |

REVISION# ©  FEBDSS, 15576

SUBSYSTEM NAME: E- DOCKING SYSTaM
CRITICALITY OF THIS

LRY: MCE21-0087V-0003
- [TEM HAME: PUSH BUTTON SWITCH FAILURE MOGE: 173

FAILURE MODE:
FAILS CLOSED (MULTIPLE CONTACTS WITHIN ONE SWITGH,) SHORTS TO GROUND
MISSION PHASE: -
oo ON-ORBIT
VEHICLE/PAYLOAD/XIT ZFFECTIVITY: 103 DISCOVERY

. 104 ATLANTIS

105 ENDEAVOUR

CALUSE:

A) PIECE PAHT FAILURE, B) CONTAMINATION, C) VIERATION, D) MECHANICAL SHDCF'L E)
PROCESSING ANOMALY, F) THERMAL ETRESS

CRITICALITY 171 DURING INTACT ABORT ONLY? NO
CRITICALTYY 1R2 DURING INTACT ABORT DNLY [AVIONICS OMLY)? NO

REDUNDANCY SCREEN  A)PASS

B) FASS
C}PASS -
PASS/FAIL RATIOMALE:
A}
B)
C)

METHOD DF FAULT DETECTION:
"LATCOHES OFENT AND “LATCHES CLOSED" INDICATIONS IN THE D&C PANEL

MASTER MEAS. LIST NUMEBRS: | VE3XO7BAE

CORARECTING ACTION;
WORKARDUNDS ARE AVAILABLE TO SEFARATE THE OREITERA FROM 155:

1) SA2LE OME OF THE ARDE LOGIC BUSES TO PREVENT IMPLEMENTATION OF AN

UNWAKTED COMMAMND, :

AEW WILL UTILIZE M T ELATOMES:
22) PERFORM IFM TO DRIVE CAFTURE LATCHES DPEM;
43) PERFORM EVA TO REMOVE 96 BOLTS FROM THE DOCKING BASE.
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FAILURE MODES EFFECTS ANALYSIS (FMEL) =~ NON-CIL FAILURE MODE
NUMEER: M5EES-B008-02
- FAILURE EFFECTS -
(A) SUBS 'I"ET'EH

LUSS OF SWITCH CONTROL CAPABILITY FOR THE APDS “GLOSE LATEHES' CIRCUITS.

(8} INTGRFACING SUBSYSTEM(S):
UNWANTED *CLOSE LATCHES" COMMAND.

(&) MISSION:
NQ EFFECT.

(D) CREW, VEHICLE, AND ELEMENT(S):
FIRET FAILURE - NO EFFECT.

(E) FUNCTIONAL CRITICALITY EFFECTS:
WORST CASE, SHUTTLE MECHANISM CONTROL: POSSIELE LOSS OF CREW OR VEHICLE

AFTER THREE FAILURES,
1) "CLOSE LATCHES® SWITCH FAILS CLOSED, TEMPORARY LOSS DF CAPABILITY TO

ELECTRICALLY OFEN THE CAFTURE LATCHES, CREW WOULD PERFORM AN APDS LOGIC
BUS DROF TO RECOVER DOCKING FUNCTIONS. 2) UNABLE TO DISABLE THE AFEECTED
AFPDS LOGIC BUS TO PREVENT AN IMPLEMENTATION OF AN UNWANTED COMMAND. [F
UNASLE TO DISABLE THE LDGIC BUS OR REMAINING ASSOCIATED SWITCH FAILS
CLOSED RESULTING IN LDES OF CAPABILITY TO ELECTRICALLY DPEN THE CAFTURE
LATCHES. 3) MANUAL UNBLOCKING DEVICE FAILS TD RELEASE (1 OF 3) LOSS OF
CAPABILITY TO RELEASE THE LATCMES MANUALLY,

DESIGN CRTI'IGH_.ITT (PRIOR TO OPERATIONAL DOWNGRADE, DESCRIBED IN F):

(F] RATIOHALE FOR CRITICALITY CATEGDRY DOWNGRADE:
F*L"HQUEH THE CRITICALITY REMAINS LINCHANGED AFTER WORKARGUNDS
CONSIDERATION (ALLOWED PER CR S050107W), THEY ARE PROVIDING ADDITIONAL

FAULT TOLERANCE TO THE SYSTEM.
AFTER THE THIRDEESSWE FAILUAE, THE CREW WOULD PERFDRM IFM TO DRIVE THE

CAPTURE LATCHES QFEN, mmwmm
AR bl e e M A L Al R E B B =B A A R = T LDES OF JFM Makibak

Gk e e B-CAPABILITY (FOURTH FAILURE) THEN PERFORM EVA TD REMQVE
b6 BOLTS TO CIRCUMVENT THE WORST CASE "DESIGN CRITICALITY™ EFFECT. IF UNABLE
TO PERFORM EVA (FIFTH FAILURE), POESIBLE LOSS OF CREWAEMICLE DUE TO LOSS OF

ALL UNDOCKING CAFABILITY.

= TIME FRAME -

TIWME FROMW FAILURE TO CRIMICAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENCE TO DETECTION: HOURS
TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: MINUTES
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — NON-CIL FAILURE MODE
HUMEER; M3-835-B008-02

TIME REGUIRED TO IMPLEMENT SORRECTIVE ACTION LESS THAN TIME TO EFFECT?
Yeo

ARATIONALE FOR TIME TO CORAECTING ACTION VS TIME YO EFFECT:
£ASW WOULD HAVE SUFFICIENT TIME TD USE IFM OR PERFORM EVA .

HAZARDS REFORT NUMBER(S) : OREI 401A

HAZARD DESCRIFTION:
INABILITY TO SEPARATE ORBTER AND IS5,

- APPROVALS -

PRODULT ASSURANCE ENGR @ M. NIKQLAYEVA .; %
DESIGN ENGINEER : B, VAXKLULIN : . :
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